Extinction of albumin gene expression in a panel of human chromosome 2 microcell hybrids.
Expression of the serum albumin gene is extinguished in rat hepatoma microcell hybrids that retain mouse chromosome 1. These data define a trans-dominant extinguisher locus, Tse-2, on mouse chromosome 1. To localize the human TSE2 locus, we prepared and characterized rat/human microcell hybrids that contained either human chromosome 1 or chromosome 2, the genetic homologues of mouse chromosome 1. Rat hepatoma microcell hybrids retaining a derivative human chromosome 1 [der 1 t(1;17)(p34.3;q11.2)] expressed their serum albumin genes at levels similar to those of parental hepatoma cells. In contrast, microcell transfer of human chromosome 2 into rat hepatoma recipients produced karyotypically heterogeneous collections of hybrid clones, some of which displayed dramatic albumin extinction phenotypes. For example, albumin mRNA levels in several extinguished microcell hybrids were reduced at least 500-fold, similar to albumin mRNA levels in hepatoma x fibroblast whole-cell hybrids. Expression of several other liver genes, including alpha 1-antitrypsin, aldolase B, alcohol dehydrogenase, and phosphoenolpyruvate carboxykinase, was also affected in some of the microcell hybrids, but expression of these genes was not concordant with expression of albumin. Hybrid segregants were prepared from the albumin-extinguished hybrids, and reexpression of albumin mRNA and protein was observed in sublines that had lost or fragmented human chromosome 2. Finally, expression of mRNAs encoding the liver-enriched trans activators HNF-1, HNF-4, HNF-3 alpha, and HNF-3 beta was not affected in any of the chromosome 2-containing hybrids. These data define and map a genetic locus on human chromosome 2 that extinguishes albumin gene expression in trans, and they suggest that TSE2-mediated extinction is independent of HNF-1, -4, -3 alpha, and -3 beta expression.